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|pk(y2)| 6 C+eδ+|k|(y2−M), y2 > M,
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Ψ −→ ψ, y2 → +∞.
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Ψ(y) =
∑
k∈Z
ψˆk(y2)e
i2piky1 , |y2| > M.
-
¥Á¤Î
T
¦¨ ¢¾¿£
U
¥L£=¦'&
-xÍ
:

¦¨¤®¯ ¢°
T
 
W
£g¤°¤¥O£Ú3¦'& ¾¿¥+Q¥¾
U
¾¿¥Q¸¾ ÚL¡Q¤¦¨¤¯¸
L·LT
 ¢£
%
¸g¤¯¸^¸¡
W F

 ¢¥
T
¤¡£^£
W
 ¢¡´Ó¤
W
¹
ψˆ0(y2) = ψˆ0(M), y2 > M,
ψˆk(y2) =
(
ψˆk(M) +
Fˆk(M)
4pi |k|
∫ +∞
M
pk(τ)e
−4pi|k|(τ−M)dτ
− Fˆk(M)
4pi |k|
∫ y2
M
pk(τ)dτ
)
e−2pi|k|(y2−M)
− Fˆk(M)
4pi |k|
∫ +∞
y2
pk(τ)e
−4pi|k|(τ−M)dτe2pi|k|(y2−M), y2 > M,k 6= 0,
U
¾¿¥Q¸g¾ ÚO¡Q¤
ψˆ0(y2) = ψˆ0(−M), y2 6 −M,
ýxk^ý
ø÷ß
 
ølù
·Â»
¼ÛþFø
·
©³
ψˆk(y2) =
(
ψˆk(−M) + Fˆk(−M)
2λk
∫ −M
−∞
pk(τ)e
2λk(τ+M)dτ
− Fˆk(−M)
2λk
∫ −M
y2
pk(τ)dτ
)
e(λk−i
2piks
t )(y2+M)
− Fˆk(−M)
2λk
∫ y2
−∞
pk(τ)e
2λk(τ+M)dτe(−λk−i
2piks
t )(y2+M), y2 6 −M,k 6= 0.
Ï^ÅÞ!Ð³ÄGÈQÅŁ
Õ
Wñð
®¯¤F3~¦'&
-xÍ
:

¬
U
¥Q¸ {y2 < −M} ¤£ﬃ¬ U ¥Q¸ {y2 > M}  ψˆk
¸
U
£¾¨¸ï)
U
¾¿£ﬃ¡¥Q¤
-xÍ
e ¬¡ ¸Ö¤¯®¯ ¢¥Q¬
 
W
¬
W
¤N3 ®¯ L¤QP
®¾¨¤¥L£®¯ ¢¥Q¸g£
U
¥O£
»
:
 ¢¡
W
£
W
 ¢¡´Ó¤
W
®¯¤¯¸¤Î
TW
¤¯¸g¸¾¨ ¢¥Q¸S¬¤
ψˆk

¥Q ¢¡Q¸
U
´Ó ¢¥Q¸
W
­¯¸Ö ¢¦¿¡¼®¯¤¯¸
-xÍ
e
TVUW
´
UW
¾
U
£¾¨ ¢¥ ¬¤¯¸^®¯ ¢¥Q¸g£
U
¥O£g¤¯¸
»
Z
¥L£
W
 L¬¡¾¨¸g ¢¥Q¸§¦¨¤¯¸§ 
T
­
WÖU
£g¤¡
W
¸ Q : H1/2] (0, 1) −→ H−1/2] (0, 1)
 TM , T−M : H−1] (0, 1) −→ L2] (0, 1)
¬­Q+Q¥¾¨¸
TVUW
¹
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∣∣
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+
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)
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ΨM |Γ−M = 0,
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Gsour(x, y) = − i4pi
∫
R
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−itζ(x2−y2)ei(λ−|x2−y2|−y1ζ)eix1ζdζ, x2 < 0,
− i4pi I3(x, y) := Grefl(x, y) = − i4pi
∫
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− i4pi I1(x, y) := Gtrans(x, y) = − i4pi
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Gsour(x, y) =
1√
d
Gk− (A∗x,A∗y) ,
Ô¼Í
Gk−(x˜, y˜) = − i4H
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f˜ : [0, 1] −→ C ÅÇ g˜ : [0, 1]× [0, 1] −→ C ßÔ¢ß ÌÒÃﬁßº¢ÈYõ ÃûËÄgÅÒÌ£  Ô³ÃäÅßÇ x0 := 1−
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1/3
2
Å¯Ç
x1 :=
1+
√
1/3
2
   õ¿Ô¢ÄÖÌ ∫ 1
0
f˜(t)dt ≈ 1
2
[
f˜(x0) + f˜(x1)
]
,∫ 1
0
∫ 1
0
g˜(t, s)dsdt ≈ 1
4
[g˜(x0, x0) + g˜(x0, x1) + g˜(x1, x0) + g˜(x1, x1)] .
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a 6= b ÅÇ c 6= d ÉOÐ¢ßÌ R2   Ô³ÃäÅßÇ f : [a, b] −→ C Å¯Ç g : [a, b] × [c, d] −→ C ßÔ¢ß
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f˜(t) := f((1 − t)a + tb) ÅÇ g˜(t, s) := g((1 − t)a + tb, (1 − s)c + sd)    õ¿Ô¢ÄÒÌ f˜ ÅÇ g˜
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1
|b− a|
∫
[a,b]
f(x)dσ(x) =
∫ 1
0
f˜(t)dt,
1
|b− a| |d− c|
∫
[a,b]
∫
[c,d]
g(x, y)dσ(y)dσ(x) =
∫ 1
0
∫ 1
0
g˜(t, s)dsdt.
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κ > 0
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Gκ(x, y) := − i
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H
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0 (κ |x− y|), ∇xGκ(x, y) =
iκ
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H
(1)
1 (κ |x− y|)
x− y
|x− y| , x, y ∈ R
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Iκ(a, b, c, d) :=
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|b− a| |d− c|
∫
[a,b]
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[c,d]
Gκ(x, y)dσ(y)dσ(x),
Jκ(a, b, c, d, ν) :=
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|b− a| |d− c|
∫
[a,b]
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[c,d]
∂νGκ(x, y)dσ(y)dσ(x),
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∫
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Gκ(x, y) ≈ 1
2pi
log |x− y|+ ϕ(|x− y|),
Ô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ϕ(r) :=
1
2pi
(log κ+ γ − log 2)− i
4
− 1
4 · 2pi
(
log(κr)− (γ − log 2− ipi
2
− 1)
)
(κr)2.
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Å¯Ç
c 6= d ÉÓÐ¢ßQÌ R2    õ Ô³ÄÖÌ§Ô¢ß4Ð¶
2pifc,d(x) : =
∫
[c,d]
log |x− y|dσ(y)
= (d− x) · τ log |d− x| − (c− x) · τ log |c− x| − |d− c|+ β |(c− x) · n|
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τ := d−c|d−c|  n := Rpi/2(τ) 
ÅÇ
β(x) := arccos (d−x)·(c−x)|d−x||c−x| ∈ [0, pi] Î
ÑÔ³ÈLÄ
x ∈ {c, d}  Ô¢ß/ÅÞmÑﬃõ¿Ô¢ÃäÅUõ Ð
ÆgÔ³ßôÅßVÇ÷ÃäÔ¢ß
0 log 0 = 0
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∫
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∫
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2pi |x− y|
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x˙1 = Px1 + q,
x1(0) = 0,
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P (t) := Df0(x0(t)) = Q
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|x0(t)| 0
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0
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udif [D](η, x)
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udif [D](η, x), h
〉
=
∫
∂D
h(z)
[
MD(z)∇u[D](η, z) · ∇zG[D](x, z)
+ ω2(ε∗ − ε0)µ0u[D](η, z)G[D](x, z)
]
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@e­
MD(x) :=
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µ0
µ∗
− 1
)(
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νD(x)⊗ νD(x) + τD(x)⊗ τD(x)
)
, x ∈ ∂D.
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